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[JEL^] 
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A7] 2flH. ^ofl ^ ^o]cf. 

°1 ^Hl $\*V$., 0]#4\ * *fl 2 £A> Sfl^ A>ol^ 

*U ^>^, X| 1 sfllg ^ *)12 ^A). 3fl^ A}o)o] ^ 2 T£x}9± t ZLEjjI 
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31£ ^ ^-^» W Sr^3 7]^m JgftsF ^{Process of chemical 

mechanical polishing for isolating self-aligned contact pad} 

i 1 ^ £ 2^ #Hfl^ ^71 ^HB £x$^ 7 ] c^H Uj-Ef 

£ 3£r 4^ ^>7l ^1=1 Sfltij sfljEl ^e^# s}-^^ 71313 

£ 4^r ^°\) ^71 sjjt: 3^3 71711^ 

^3<HH *U ^r3*Rr 43^- ^^^>7l M-^-^fl Ji^ 

.£ 6 ^ 7^ 1^1 4^- 7>7l 3M ^ 211= &Sl» 3^ 3^3 71^13 

[^21 ^it!- -gig] 

te^l 4i7> ^1S« ^3 717413 ^^Sf ^3°H , 

7}7l 31€ ^ ^1= &el# ^fV ^3 7l7fl3 ^cHl 3^14. 
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<7> «KE.*)1 4i^>7> Dl^^-S)^ Ej-ol ^Jlf el-0]S- A ].o]^ ^ o] ^£]JL 

o^o.^^ olofl i£sl^ZLH}5q ^-*«HH^ sfl^(resolution)£ S*3: 31*1 «M1 

7>3>jl $icf. J^u)- ^e}<y 7l ^(alignment technique)^ %M> V ^ «HK£Sl ^7}- ^xfl 
1- tcf^7>^ ^>Jl of 5^ al5L^ ^S^cfl &<>H , nj^^^o] ^ 

* ^i^fe 3°1 f^3-*b tfl^Jl ojofl 42}, a^ofl^ nl^ej-ol 

SJ-il- ^*fl^, #*H?-« ^7l^O.S ^^^>7l sfliE. ^ « 0 >^^S.^ ^>7l 3 

?1^(SAC : Self Aligned Contact) ^3, A>^-^cf. 

<»> £ 1 £ S. 2^r #2fl^ 7>7l ^ 2fl= U-^^r ^^^>7l M"^- 

<9> £ 1^- %V 2l ^ig ) o«El H. xr>^3(pl£Al)# oJ-g-SH 71^(100 H # 

^ ^^(102)# tb^*H= o>o]^eflcl^ oj<*(i 0 4)* ^W^. ?1MB «}i3t 

71^(100) 3H1 TfloiH iei(iio)^- ^tb 1 }. °1 TfloiH i^(110) 

TlHH ^^(lll), TflolE £^n!- (11 2) ^ TflolB ^#(113)* ^b^S. ^#*1 

^1 sflEi^H ^-^-^l TlMm *l*8-£ ^^17171 ^*H, TflolB 

5.^^(112)4 TflolH ^#(113) *>°H ^ -ge^MS.^ ^ cf^- 

°fl TflolH ^^(110)^1 ^-g- ?1MB ^2U°H(i20)» ^^*>31, 7flo)E 

^*H<>H(120) A>o]sl bY^} 71^(100) $H ^^^"(130)^- ^th}. ^^^ V (130)A 
S.^ TflolH ^Bfl 01^(120)52]- TlMB ^(113)£-, 

#3^43 Alkali- ^ ^ e) -a ^5}dva 4^-5}aj ^tbtf. 

<10> #7] TflolH >i2)l 01^(120)* *ofl^ -i}^ ^^-i- i^#Al 71^ n>^ 3 ^. 

n €(130)* ^tb4. 4i3 D -| 4^(130)* n> i3S . TilolH isflol^ 

24-6 



1020030000837 #3 °^A' 2003/6/13 

(120) *V°HH ^#3tt ^^^-(130)<H1 cfltb ^ ^-1- 711 i*lH^ 

(120) A>olo] av^^) 71^(100)^ <|JJf S^^- ^ej) ^.(i40)-ir ^^t}. 

^£^•(130) *\}7l^r ^z|ol ol^^l^ ^o> ( 711 o]H ^^(110)^1 TflojB 

(113)*]- TflolH ^5flol^(i20)^ ^1 nJ-eM 4i3 D -t 5fl€(130)^. 

S 711 o]B ^(110)4 ^^Hl 5a £ 71] i^(110) A}°H^r 

^Kd)7}- ^7l7fl ^4. 

^7} ^(lE 1^ 130)-§- ^7i*Vcf. ZLe]jL ^ sfliElS. a}-§-^ 5^ 

^ 3 ^(150)^: ^^^Vnf. cf^-ofl §|-^^ 71^1^ s%Qs±(CW, 

chemical mechanical polishing) rlf^ *!KE*fl 7]^(100)^ <*] Qi 

(102) ^ojH ^(llOHl #3L ^-Hl€ ^(150)-^ °1 

^ sH = (150)#^ BC(Buried Contact) sfl= SE^r DC(Direct Contact) sflJELS. Af-g-^c|- 

ol^- ^-o] 7.>7l ^ *|-3HH, * ^ 

-§: ^ ^ ^3 ^ 7l7lH ^E^g). ^-g- ^*Kr ^Jo] ^^Cf. 7>7l ^ 

c^o) ^^^-(130)4 %n Tfl^lH ^(113)51 A^A. <?1^ Tflo] 

H ^(110) ^\o}d\] ^>(d)7> $7|*>7fl ^Cf. o] ^>(d)^ jj.*^ 7 j7ll 

^ ^ Aj^Hl <3^-8: ^tf. ^ A 0 V 7 ] ^>(d)^ 37lofl VC\Z\, «fl*] 

3 7>7l Tdl" 5)] = (150)7l ^i=. ^ ^ Al^Vo] ^ 
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<13> ^Sflofl^ 7)$)X\ ^egs} ^>7l sfltr O] 

£3 ^Ml 7l7j)^ ^-i" 

B ^(150) aHs) c^}(d) £3-1- i^^l ^ ^oltf. trJ-eH *>7l ^€ ?1 

^ «• 3^9 -a- 3^ timh ^^(150) a>oi^ ^Kd)7> ^s^a ^-f , 

-¥-3^ ^^rsj- Al^Vo] ^ $l£Dj, ol ^o. ^ ^ = 7> ^-^§1 £ 
33*1 **Hr ^ SU^Hr £-*H7> Sicf. 

^ofl oq^j. ol^ TllojH ^ A>o]^ i^sHl^ Sj-t)-^ 717^1^ #5}^ *1 # 

-§: ^ 5fl*r 7}7l sflJEl W 717^1^ igHj-sl- ^§-g; 7^1 

<15> 7]-3 ^*\}* ^Z}?} «"8*H 5)-^ 717^1^ ^Ej-J}. ^ 

~ 2fl^ ^£°1H, *>7l ^Uj # ^-g: ^Z}- ^Al 0.^5]^- afll ^ 

*B€ ^ <g±r A]2 sflE^ S^SJ-fe- «V5i*ll ^7>£l 7>7l ^ 

^ £3* ^tb ^Sj- ^ofi SU^H, ol^ol ^-7] ^A} 311^ ^ 

*fl2 3fl^ A>OlOl ^ Cf^O^ Aj-71 ^jS}- ^71 afll ^A> Sflti ^ 7^12 ^Af 

A>olol ^12 Heli *}7l ^i^ 3Tfl=ol w.^ ^ £ A>o]o| ^-TjlAl^- 

^7^1; ^ ZLA> ^ til^^l 4.7H Cfltb ^71 7^11 cf^l- ^^§>^ ^711 

I A ^7l ^rTll^-g; #7] ^^Sl 7)11 Cf^Hl ^-§-s>^ ^^t!- ai^ ^ 
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^*Hr #7)1; #7l ^€ #7l h>3E^1 i*H) i« ^f3r^# ^SKa #7] 

XI 2 ^3*Hr #711; #71 #71 *fl2 #*H1 cfl-g-^ 

*>7l ^ 5fl= £-3 ^5L# 71^4 ulja^ #711; ^ #?1 ajs ^nf ^ 

^ ^>7l 31€ ^ aflJ= ^-Sl7> o)-o]^ E s. 3^3. 40. av^^l ^ 

*H tfisfl 71^ #7H» XWtt #^!^ 

<16> AJ-71 ^Tll^-g:, #7l *fll #^ Aj-71 3g ^-5). Aj^V A>o]o) H j Bfl S^Kr 

<17> #71 ^711^^, #71 *fl2 #^ Aj-7] 7>7l ^ ^ ^ sfliEL £3 ^JE A>o] ^ W j 

311 3°1 1^*1-4. 

<18> #71 *fll 3fll£ « ^2 ^A> itflElo. ^ j^o^ H7 ] ^ zp. Sl . ^ 

<19> Ol A o V 7 l ^ *U ^ ^ *fl2 afl^^- TflolH TflolB 

£•3^ ^ Tflols ?h^ 0 ] ^3:1- ti^^tf. 

<20> ^- ^ofl oJ^A-l, Aj-71 ^#5}- ^^^>7l ^oll, ^ofl 7>7l ^*g£ £3j 

*fls-g- .si^l^M- ^#*Rr #7ll# O] i^Kf- %6\ U>^§>Cf. 
<2l> o^} ^j^- 5L^# tis}^ w>^^*V ^*H* #4*1 ^^sr>7lS tb^f. 

^ a iM- ( It^Q ^^Hll-^r <^e-i 7>xi 4^ ^EflS ^ , ^ 

<22> 51 3-gr ^ofl 71-71 ^ 3fl£L ^ *V 7l 7^ 2g #S(- 

-§•^-8: ^^^>7l ^<?H H-eHfl #5.^- *>H°lcf . ziejji £ 4^ ^- 14^- 
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3^ ^ nz- ^ 7)Km ^aj- *^ofl>H *fll 

7fl^H iLSl ^£olcf. atb £ 6 ^ £ 7^r ^- ^ofl 4^- *>7l ^ 

i« sfljEi £em 71^1^ ^2 ^ysRf- 4^-1: ^ 

*>7l loj #^£^14. 

^ JE 3-i: ^A} sfl^ol flo^g- A>-g-*H, 7>7l ^ 

£ ^ W 71^1^ 5gH}-5}- ^ oj^o} ^A} SflHH^ 

A o V 7l 71313 ^ o]3f2] ^A} sfll^ A>ol^ ^ 2 

3- A7] ^ *H = Sl £-21 ^ Afol^ ^^Al^- ^^^(^31 310). ^ ^ 

^>7l ^ # ^ ^ ^, Sl^r 717113 ^Sj- ^ Ol^ 

ofl 34 simi- 444 *U #4* ^tb4. A i 44 ^ 3flJEl-g- 51*14 

* ^^W. 4^1 444 ^H^-S). 44 4t€ ?m 

£44?14. o]nj| ^A> irfl^l- A>o]o) ^ 2 #44 44 ^ 3flj= £4 451# 

^4W. #5151, ^€ *Hl #4, *fl2 #4 ^ 44 ^*g£ 4^ sflc ^XE. A> 

4"4 *fll #4«- ^44 4*114, 51 4 ^ 51 5<H] 5144 44 ^-ol ; ^ 
Sfl^Ol if-^ ^O^-i- *fi4t!:4. 4 31°14Tr, 44 44 * 

^^Ajofl ^#( 0 pen)S]^ ^1 4^(1)4 5^#44 ^ ^12 <34(II)^: 5Hr4. *Hl ^ 
^(1) ^ ^12 ^^(II)oll^ z|z| ^ ^^#4 ^a> Hfl ^s.o| ^^^uf. ^ <3<*(I) 
oflA^ tils^l 71^(400) 4°)1^ ^Hr7fl4 ^11 5fl^i(410)-i-ol >a-Ji ^ #A ^ 

SlSL^- tifl^lslJl, *I12 ^^(10^1^4 7^(400) ^7^B\ z\)2 ^a> 
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2fl^i(430)#ol Aj-jr #3 o]zis)5m afl^^rf. ^fli QA} 2flBl(410) ^ *)12 

5fl€(430)^r 2.-T- 371 £ ^ TflolB ^^-olcf. 

m 4^1(410)^, m TlHH ^£^(411), TflolH £^(412) ^ afll 

^(413H ^cf. ^ 4^^, 71) o] 

H ^D-i- ^A]7l7l TllolH £^^-(412)5)- ^ll TflolH ^(413) *>°H 

^SlA>ol^nV^. tgAjig. olcf. ^ A > 2fl^(410)^ ^ofl^ ^1 Til H ^ 

5)1^^(420)71- afl^mt}. v}Q 7 }x) S _ t ^12 nfl^(430)H, *fl2 t^h ^°1^-(431) , 

*fl2 TflolH £^(432) ^ *fl2 7)1 o)e ^^ ( 433)o) ^#£)^ oi^ 

7}*H, 4^ ^2 7)lolE ^(432)3*1- ^2 7)1o)h ^#(433) A>oH) ?\}o}^ 

#^*1 ?1 7) ^ ^5lAfo)cnV^. ^ E Ol£| ^2 ^A> 3)) ^(430)^ 

^^°)1^ *fl2 t))o)h >i5)l 0)^(440)7)- wflxl^cl-. ^ ^2 Tflolje £*}£|-(412, 432) 

#sl^el^sv* ^)-g-*H ^^*>J1, *))i ^ ^12 7))olH ^3)101x^(420, 440)21- afll * 
*fl2 7)1 olH ^#(413 , 433)^r ^e)^- ^^M- ^>-g-*><^ ^t^. 

7M ^Hfl ^ tgsg^. Alzl- ^^^>7l , <3<*(I)£r 

#7«l7lJl *fl2 ^^(ID^t "}ia^ 2)1^(460)* ^^W. ol 4A 3 n| 31)^(460) 

*\}2 3))^ (430)^ A]2 2)1^(430) 7>} 0 l2l ^<£nV(44())# g^cf. ti>lg Aj- 7 | 

^H 1 ^ 5flH(460)^: *)U 311^(410)2)- *fll ^7>> 3^(410) A>ol^ ^<gnT- (T3 ] £A ]) 

£ ^#^1^. °1 ^BJHH ^71 I- ^-g- ^ ^-g- ^*Vt}. 

ol Alzl- »U <3°4(I)ofl*1 aV£*fl 71^(400)21 oj-SjL S^o] 

cf. A)zl- ^-^o) o)^o|^^ ^.oj- ^ 2 ^oj ^ 2 ^Af 3fl€(430) ^ ^^^l" 

(440)£r ^He)- n ^ (460)^1 2]*fl ^efl^l ^o^ ^1^. 11^14 ^1 oj^ (I) 
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^^q-(al3E.Al)^ <£#is} Xl^S^, afll 3fl^(410)^r €2fl^ fe^l* -B-^l^l ^tl- 

Cf. H °l-fHr, ^1 <^«(I) vfl^ ^nl-ol AlZ|B|^ ^ol ( ^A]- 3(1^(410) 

iliHS, XU 3iflli(410)^ TflolB ^#(413)S ^ ^} Al^Cf. Tfl 

°)S ^g#(413)^ ^3-^ Tfloje ^#(413) XI ^ *m <4°1^ ^3" -id^H 

^ ^>7l ^ * -ilzl- #J=L£l^, 

XU ^3(1)^ XU 5flEi(410)4 Xl2 ^^(11)^1 Xl2 3^(430) A>ol^l # 

^>(dl)7> M-El-q-Tll €*=K °1 XI 1 ^f(dl)^ ell^H-g- «V51X1 SlM^-I- ^^flsrV^IM-, 
fe- sfl^d(£ 5^1 460)* XI 71*1 ^ ^iSofl ^V7l sflJEL-g- 

^, ^Hi^ai^n^^o) o. ^ ^ Tii # ^ sa^i-. 

cf-g-^l ^"71 Xl2 ^^^f7l ^<!>H, £ 6<H1 5L^1^ v}<% ^o] D [ias| 

^(JE 5^1 460)* XlTi^J!, 7\7] ^ sflH.* SL^, <^mrll 

el^ v (470)* tf*°fl £ 7°ll 51*1^ w}<2}- ^-ol ( ^-Sj-^ 71X1^ ^ 

* ^*S^H XI 1 ^(I) HHH 7>7l ?m 2fl = (472)^* ^-ElAl^l 

Cf. 71711^ ^5^, X|l <^^(I) Ifl^l XU 3fl^(410)Sl 

^°1 ^ °U-|s}- X12 <^(II) ifl^ X12 sflEi(430)^ 31^ 4^ 

*i XU ^^(1)^1 *fll sfl^(410)2l- X12 <g<*(II)£] X12 3flBi(430) A}ojo} ^ 2 

^Kd2)7> M-Bl-q-Tfl ^rf. ^-^-(470)2)- Xl2 ^> 2^(430) a>o^ ^hh^ 

X12 <2*Kd2)^ 5}-«l-3 71X13 sg^s}- Aj^lo] ^^s. Ti^Tfl ^cf. o] ^2 ^ 
*Kd2)^r 7) 7)1 ^ ^El-s). ^Hl ^121 ^ ^ |no] ^ ^ A^yj 

» ^>-g-^H ^ ^ X12 ^V(d2) ^Hl^ *}7l sH = 
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(472)21 -g-e} ^%t\. o) t\7] 3flc( 472 )o) ^ 

7] ^ 3fl = (472)^ ^~§- t^ifil^ 711 ^-^ *r 

71^1^ °l*l2] ^Hdl), W3 71^1^ ojJf 

21 *ll2 #*Kd2), ^ ^>7l 3)1^(472)21 ^-el ^£ Afolofl^ cf-g-af ^ ^ 

71171- M-Ef^-Tfl ^Cf. ^ afll ^V(dl)7> ^O.^, 7l7fl3 ^ X\7>o] # 

rdlSlJL, olofl 4^ *j] 2 ^(d2)7> 3-^1^ 7>7l ^ 2fl H ( 472 ) 2} £-5] ^£5. 

^•C>^cf. Olofl *m ^>(dl)7l- 3^, 3J-4J-3 717H3 ^ A]#oj 

5)51, ^ z\)2 #*Kd2)7> *}7l 3*g£ 3Jfl^.(472)2l ^ 7$5L£. £ 

°}&^. ^13^ &H)t; ^* ^gSM" ^ ^ 

#7ll 3101- *4|fe f -M ^H] cH^I-21 tiVE^l ^H^Hl 7f7l 

^ * *8>^ W ^3" *fll ^^<^Mi2l Till 3!fl^54 ^12 

°11^2l *112 aflig a>o]oi ^ x c^Kdl)* ^ WC^Tll 320). ^1 #*Kdl)» ^ 

3*Rr 4^^-, °H Efl^H-g- a>£^l ^11 ol 31 oil « *fll ^f^Rr 2f3 

1- #31 310<HH ^Tll^Hl o)$\ 4^3<£ #*}(dl)ofl tfl-§- 

^ Sj-^3 717113 Sg^s)- Al#-g- ^WC^l 330). Cf^-ofl ^;g<£ 7l7fl3 
^^2)- Al^o> 2).^^ ylTfl^ 3gE^s). o- ^^^(^-711 340). 

717113 ^^tb ^, *fll ^^°1M121 *)U ^Aj- sflTgaJ}- *fl2 <3 

o^oflA-loi ^a]. 3^ Afoloi ^ 2 ^V(d2)l- ^^WC^Tll 350). *112 W(d2)» ^ 
^ °1 D l ^^tt Ell^e^ wv^^i ^1 0) 31] o)] cflsfl ^12 

^2J<5KELS. ^^tVcf. cf^-oll ^^sl 7112 #*>(d2)7> 71 § 
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360). <^7]Ai 71^^ ^^Hf *>7l 
£3j sfliEl ^e] ^3E.7> M-^uj-S.-^ *Kr ^2 ^R^H}. *1 ^ ^>(d2)7> 

7l§^ ^ , ^ ^>7) ^3 ^ sflJEL ^ 7$5L7} ^*}^ ^5L3_ q-E}^ ^ 
-Mfe, 2:^^.5. nf-g- tiV^^l *H°1*N tfl^ S*-«H 7l7fl^ Jg^hJfr ^ 

*Vcf. nam ^ ^4 XJ2 #*Kd2)7> 7l^^4 ^-f , a 7>7l ^1 

^BB sflc ^£7> i^Rr ^ ^^Mlfe #711 310^1^0) j£ 

Tll^H tcj-e^- iL^WC^l 370). ^ 

tfl# #S.$i ^H^H 71^1^ jg^Sj. ^go] ^j^i^a) o^^- ^. 

^rf(cf7il 380). °1 ^ ^-4, S€- tfl# til^^l ^H^H t^ffr 7 ]^m 

^<H ^ o., 717^1^ ^Hj-gj. ^-g- ^Al^Cf. # 7 1 ^ ^ 

4, *1B1 tfl# ^-£^1 ^l c »1^7> ^ ^-f , #7fl 340O.5. ?fl^H ^ ^51 ^ ^ 

n°}2\o\] 7]^ 7M13 

2]- ^Ti^r cfT^l 370<HH 71 711^ ^#5}- Aj^ojrf. 

^Al^^l ^3*1 &Jl^, 7 ]^^ A }^V ^flofl^ ^ ^oflA-l 7^0. 

3 7171H *^<fl ^1^, Sfl^^l Hfl^B-g- «>£^1 ^ 
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3. o]*V 7])olB 5g#S] ^lTl^-ol JH^S}^ 71313 ^s}- A^ol li^SS. ^ 

5L W3 71^13 #sl^ ^31" *r 
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1] 

sfl= ^tV sg^sj- ^ofl SXo]*], 

^ Hj-sj-^l- Jl^l- «V£^1 i^Hl ^tt ^71 *fll ^l-# ^*Kr cf^l; 

A cM %^£*H ^"71 ^1 tfl-§-^ 3^ Al^ 

#7l ^€ *1 ^7l uv^^i ^t-HI cfl«fl Jg^-* >g-7i *ii2 

#7l ^7fl^# QSiis}^ ^7) A}2 #*H1 ^-§-*Rr Af7l ^ 3J)^ 

^-sl ^£1- 7l^^4 alin^ #31; £ 

[^T 1 * 2] 

*1U*cH1 sa^i, 
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3^- *}*r 7l7fl^ 

3] 

#?n* f^jAi ^ 7}^^ 

[^T 1 * 4] 

^-71 Till Bfl^ ^ *fl 2 jfl^g. - H7l $ ^2:1- ^ 

5] 

^-71 ^ Ufl^i, afll ^A> ^ ^2 ^A> S}]E^ TflojE ^cgn^ TflolH SL^^" 

^ TflolH ^#^1 ^ 3* ^ 71^1^ 3§ 

^ *3 . 
13 T 1 * 6] 

^*Kr ^^)# D] £f-*Kr ^J* ^ 7l7fl^ sgf};^- 
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[51 3] 



CMP o|g£| ^fl— — nl^e Afo|£| 1 B^, 
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